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EGRET Characteristics

30 MeV - 30 GeV (little above 10 GeV for
AGNS)

« Effective area ~1000 cm?
* Energy resolution 8-15% (1 o)
* Instrumental background negligible

e 2 year design lifetime, but operated full-
time for 4.5 years, then 4.5 years part-time
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EGRET Characteristics (continued)

* Single
photon
detection,
15-20%
efficiency
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First Light Gamma Ray from EGRET
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EGRET Characteristics (continued)

By astronomical standards, EGRET had:

* Huge field of view (nearly 1 steradian)
= always many objects in FOV, including
several blazars

* Very poor angular resolution
(~5° at 100 MeV, ~0.5° at 10 GeV)
Sources localized to 0.1°-1.0°
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GLAST LAT will have better angular
resolution (esp. at high energies), larger
effective area (esp. at high energies), and
a larger field of view, but (possibly) some

instrumental background.

April 23,2007 Hartman, GLAST-VLBI Conference



The number of EGRET detected blazars was
much greater than anticipated, because (at least
during flares) the GeV emission can be far
higher than predicted by synchrotron self-
Compton models.
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But in the beginning, we didn’t know that. Since the
earlier y-ray telescope COS-B had detected only one
AGN, 3C 273, that was what we expected to see.

The first chance came very early in the CGRO
mission, because of the nearby supernova 1991T
(only a few degrees from 3C 273 — remember, large

FOV). Here’s what we saw:
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EGRET SKYMAP- MAP OF INTENSITIES
TR Great! There 1t 1s.
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Eventually, somebody thought to look up the 3C 273 coordinates.
They were 10° from the source we were seeing! Could the
spacecraft aspect be off that much? We were firmly advised “No
Way” (and we already knew from earlier observations that the
Crab and Geminga pulsars were seen in the right place). So what
was that bright source? And what happened to 3C 273?

After a considerable amount of confusion (a bunch of physicists
trying to become astronomers), we looked around to see what
could possibly be so bright. 3C 279 turned up as the obvious
candidate, later confirmed by correlated variations.

But where was 3C 273? After several days, somebody happened
to convert the intensity scale to logarithmic: =»
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EGRET AGN Detections

About 75 blazars with rather high confidence
- about 75% FSRQs

- about 25% BL Lacs, including 4 HBLs
(Mrk 421, Mrk 501, 2005-489, 2155-304)

Probable detection of 3 radio galaxies
About 55 sources which might be blazars
About 50 unidentified sources with [b| > 10°
2 or 3 likely blazars in |b| <10 °




1622-297 and 3C 279 showed EGRET flux
variations by factors of 50-100, and doubling &

halving times as short as 3-8 hours (limited by
counting statistics).

108 photons(>100 Mo‘l)a’(cm2 8)
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Most EGRET detections were of flaring blazars — many
observations of specific objects yielded no detection. 3C 279
was detected every time it was observed, but just barely

during the very low state in winter 1992-93. Several other
FSRQs, including 0208-512 and 3C 454.3, were detected every
time there was significant exposure to them, but did not vary

much in flux. 0528+134 varied by at least an order of
magnitude, but was detected every time there was significant
exposure. Itis not clear whether those objects were ever seen
in quiescence. As seen by EGRET, the HBL. Mrk 421 didn’t
vary appreciably, but it flared dramatically in X-rays and
TeV y-rays during the EGRET era.




A number of multiwavelength campaigns were carried out:
several on 3C 279 and 3C 273 (same FOV), but 0528+134,
1156+295, 0716+714, Mrk 421, 3C 454.3 and CTA 102 (same
FOYV), 2155-304, OJ 287, 1219+285, 0208-512, Mrk 501 and
3C 345 (same FOV), 0235+164, BL. Lacertae, 1622-297, etc.,
were all studied to varying degrees. (3C 345 was never
detected by EGRET, even during a big radio/optical flare.)

Although long-term time correlations between y—rays and
lower frequencies were rather clear, short-term correlations
were scarce. The only really clear short-term correlation
seen was between the EGRET flux and the RXTE X-ray flux
during the large 3C 279 flare in early February, 1996.
(There was no detectable time lag either way.)
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EGRET AGN Detections (& possibles)

* The next slide shows all of the firmly identified AGNs, as well
as the AGNs possibly associated with EGRET sources. In the
ID column, “S-E” refers to the work of Sowards-Emmerd,
Romani, and Michelson.

* Note that essentially all of the objects listed have flat radio
spectra. For the firm IDs, this is a real correlation, but for the
rest, it is partly because the flat-spectrum objects are thought
to be the most likely IDs.

* For the firm IDs, the flat spectrum is not just over 1.4-2.7-4.85-
8 GHz (where flatness has historically been judged) but
extends to 90 GHz or higher.
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EGRET AGN Detections (continued)

 The 3 detected radio galaxies are listed in . 3C 111
does not have a flat radio spectrum, but it shows moderate
superluminal motion. NGC 6251 is known as a radio
galaxy, but it is flat over (at least) 1-60 GHz, with a
blazar-like SED.

e The final 3 columns, H(igh) P(olarization),
S(uper)L(uminal), and BL (Lac) are incomplete. Updates
are welcome.
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